An acetanilide group herbicide Butachlor and the commercial formulation Machete (50% EC) both are tested to the fish Channa punctata (Bloch). The LC 50 values for 96 hours are 160 ppb for Butachlor and 356 ppb for Machete. The fish exposed to 1 / 5 th of LC 50 values of 96 hours, for 8 days and biochemical changes due to enzyme related after the exposure are determined. The decrement changes are observed in total glycogen and proteins of tissues including the nucleic acids, Deoxyribonucleic acid (DNA) and Ribose nucleic acid (RNA) whereas the lactate dehydrogenase (LDH) activity was elevated. The biochemical alterations affect the survival of  the organisms and will be the pathway as sign of toxicity at tissue level before the effect is at organism level causing acute toxicity. 
Introduction
India is primarily an agricultural country. The most important concern associated with agricultural production is the problem of weeds and insects. Inspite of extensive efforts, all the weeds and insects cannot be controlled through biological control. Hence, use of chemicals, pesticides/ insecticides/herbicides, is indispensable in modern agricultural technology to control pests for production of more food and management of public health, especially in developing countries.
Pesticides contribution to the global environment pollutants has reached great heights due to industrial and intensive agricultural activities [1] . With the increase in pesticide consumption, the herbicide classification tops the group due to their integral part in modern intensive cropping systems [2] .
Butachlor was the first rice herbicide to be introduced in India. It is chemically 2-chloro-N-(2, 6-diethylphenyl) acetanilide, used mainly in rice paddy fields to control perennial grasses and some broad-leaf weeds. It is estimated that in Asia alone it is used more than 4.5x10 7 Kg per year [3] . Studies have explained pollutants such as pesticides directly and indirectly (by runoff, rainfall, floods and etc.) released into aquatic environment [4] . Therefore they can affect on target and non-target organisms [5] . Both physiological and biochemical processes induced by pollutants can be caused damage on aquatic organisms [6] . Hence in the present study, an attempt is made by taking a much used pesticide locally, Butachlor as Machete the commercial formation to the fish Channa punctata by exposing in sublethal concentration. The significant decrease in liver, the vital organ and the site of the metabolism induces the toxicant effect overall in organ coordination and ultimately and definitely cannot lead a normal life. The earlier report in this line was observed in freshwater fish liver of Tor tor exposed to butachlor showed significant decrease in glycogen, slight decrease in protein [13] . Muscle glycogen levels were also significantly low in the group of fishes exposed to butachlor [14] .The fall of glycogen is due to utilization, to meet the extra demand of energy during stress conditions. Since the glycogen is considered to be the first among the organic nutrients to be affected and decreased under any physiological stress conditions imposed on the animal [15] .
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According to [16] studied the impact of dairy effluent on biochemical parameters of Oreochromis mossambica by the acute toxicity test and reported that at LC 50 for 96 hrs of dairy effluent, it was found to be 8% decrease.
Carbohydrates were found to be 18.75 mg/100 mg in liver when compared to the control values of 2.89 mg/100 mg there by indicating that the dairy effluent influenced the carbohydrates content in gills and muscle as decrement. [17] reported that after 6 hours of exposure to 6.5 ppm of Butachlor, the glycogen content in snail (Bimphalaria alexriadrina), soft tissues, were significantly reduced. [18] reported that when the freshwater fish Labeo rohita was exposed to the pesticide mixture of Monocrotophos and Fenvalerate (1:4), total carbohydrates were decreased.
Hence, it can be interpreted that pesticides as pollutants cause disturbance of glycogen metabolism, where at the tissues level, a biochemical change can be established.
Proteins:
The changes in protein content observed in various tissues of the fish at sublethal concentrations after exposure to the toxicants Butachlor and Machete are graphically represented as Fig. 2 .
The lyotropic series of the protein content in control is in the order in control: Muscle > Brain > Liver > Kidney > Gill whereas exposed to sublethal concentrations of Machete 50% EC, protein content was found to be decreased in most of the tissues of Channa punctata (Bloch), the lyotropic series in terms of decrement in protein content was: Liver > Brain > Muscle > Kidney > Gill Decrease in protein content may be due to increased proteolysis [19] or it may be due to metabolic utilization of the ketoacids to glucogenesis pathway for synthesis of glucose [20] . The alteration in protein value may also be related to some structural changes in the liver, the arrangement of hepatic words leading to the alteration of liver metabolism
According to [16] studied impact of dairy effluent on biochemical parameters of Oreochromis mossambica by acute toxicity test and reported that at LC 50 for 96 hrs affect protein and it influenced the increase of metabolism which is impaired and found to be 87.5 mg/100 mg in gills, 3.46 mg/100 mg in muscle and 12.75 mg/100 mg in liver when compared to the control value of 11.87 mg/100g, in gills and muscle.
According to [21] the study was to evaluate the acute (96 hrs) subchronic (7 & 14 days) and chronic (21 days) impact of the pesticidal mixture (Endosulfan; Malathion and Agrafun 1:1:1) on total protein content in the stomach, intestine and ovary of the fish Clarias batrachus. A concentration of 0.088 ppm was used as the acute dose whereas 0.011, 0.022 and 0.044 ppm's were used doses as subchronic and chronic exposure. The reduced protein profiles estimated in the exposed fish were found to be dose duration dependent. Except the stomach in which significant alteration is revealed at acute (0.088 ppm) and in one of the sublethal doses (0.011 ppm), the reduction in the total protein content was maximum in the intestine (50%) followed by ovary (52%) and stomach (25%).
[17] reported that after 6 hours exposure to 6.5 ppm of Butachlor, the protein contents in the snail (Biomphalaria alevandrina) soft tissues were significantly reduced. [22] studied the biochemical changes in the fresh water Snail Pila globosa (Suaison) exposed to sublethal concentrations of the herbicide, Butachlor (26.6 ppm) in the ambient medium, at 3, 6, 12, 24 and 48 h intervals and found a significant decrease in total soluble proteins. The decrease in total soluble proteins under Butachlor stress appears to be common in fish and other higher animals also [23] . The increase in free amino acids (FAA) coupled with inhibition of transaminase also suggests lesser feeding of keto-acids into the TCA cycle in spite of the greater availability of amino acids and a failure of their participation for greater needs of energy synthesis during Butachlor exposure [22] .
As per the earlier reports compared to present work, proteins are drastically effected and are the alternative source of energy for fish. Hence, even though sublethal concentration for a time can be a lethal and are dangerous.
Deoxyribonucleic Acid: The DNA content in various tissues of Channa punctata (Bloch) exposed to pesticidal concentrations, along with control was graphically represented in Fig. 3 . Nucleic acids have an important role in all biological activities and also regulate the biological synthesis of proteins which are structural and functional. Any alteration in Nucleic acid content leads to variations of protein profile.
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In the present work decreased values were observed in all the tissues that are exposed to toxicants ( Fig. 3 and 4 ) which also agree with the earlier reports [24] and [25] .
According to [26] studies on Cirrhinus mrigala to evaluate the toxic effect of butachlor on chromosomal aberration clearly revealed the genotoxic potential of butachlor even at low dose level (1.0 ppm) interferes with cellular activities in fishes at genetic level, inducing chromosomal aberrations.
[27] reported histo-chemical observations on nucleic acids (RNA & DNA) in the stomach and intestine of Channa punctata (Bloch) after the treatment with endosulfan and diazinon pesticides. A significant decrease in nucleic acids of gastro intestine tract was reported. However, the decrease in nucleic acids content after diazinon treatment was not significant. The treatment of endosulfan in mucosa and submuviral tissues shows very little impact on nucleic acid content. However, in diazinon treatment the DNA was completely decreased.
Butachlor (except 0.50 and 0.75%) induced chromosomal breaking increased with an increase in concentration of the herbicide. Chromosome break is more generally considered to involve DNA molecule responsible for linear continuity of chromosome and may arise due to unfinished synthesis or mas repair of DNA [28] .
[29] studied the DNA damage by butachlor in Cyprinus carpio using single cell gel electrophoresis and found that significant increase in genetic damage index was observed in treatments compared with control samples. The results also showed the genotoxicity potential of butachlor on fish.
Ribose Nucleic acid (RNA) : The amount RNA estimated in different tissues after exposure to pesticide concentration in Fig. 4 .
In control, the RNA content in kidney was highest followed by liver, gill and brain. The lyotropic series in terms of increment in RNA content was: Kidney > Liver > Gill > Brain > Muscle, whereas exposed to sublethal concentrations of Butachlor (technical grade), the RNA content was decreased in all tissues of Channa punctata (Bloch): Kidney > Liver > Gill > Muscle > Brain. Similarly in all tissues exposed to sublethal concentration of Machete (50% EC), the RNA content was decreased: Kidney > Liver > Gill > Muscle > Brain.
The RNA content in all the tissues Channa punctata (Bloch) showed a very significant decrease over the control, the decreasing trend was more significant in sublethal concentrations. The level of RNA in liver is higher than brain, gill, muscle and kidney. The RNA levels reflect the intensity to protein synthesis [30] and metabolic activity of tissue [31] . Pollutants alter the behavioural pattern, growth, reproductive potential and resistance to disease in aquatic organisms by altering the biochemical changes [32] . Chromosomal and mitotic aberrations induced by the three herbicides (Butachlor, Benthocarb and Fluchloralin) tested are similar to aberrations induced by other pesticides [33] [34] [35] . The LDH levels in the control tissues of the Channa punctata (Bloch) are highest in kidney followed by muscle, brain, liver and gill. The lyotrophic series of the level of LDH is as follows: Muscle > Kidney > Brain > Liver > Gill, where exposed to sublethal concentrations of Butachlor (technical grade) increased levels of LDH were observed in all the tissues of Channa punctata (Bloch). The lyotropic series in terms of elevation in LDH content was: Kidney > Muscle > Brain > Liver > Gill, whereas exposed to sublethal concentrations of Machete (50% EC), increased LDH levels were observed in all the tissues of Channa punctata (Bloch). The lyotropic series in terms of elevation in LDH content was: Kidney > Muscle > Brain > Gill > Liver.
The increased lactate levels after exposure to sublethal concentrations indicate a decrease in aerobic and increase anaerobic respiration. [36] and [37] reported similar observations in in vivo by the polychlorinated biphenyls. The increased lactate and decreased pyruvate levels are due to increase muscular activity [38] .
[39] reported a decrease in pyruvate levels and increase in lactate levels in Channa punctata (Bloch) exposed to sublethal and lethal concentrations of pesticide of fenvalerate. This can be attributed to toxic stress resulting in the inhibition of pyruvate oxidation under hypoxic conditions which indicates the shifting the aerobic to anaerobic respiration. LDH levels increased in the tissues due to stress when exposed the toxicant.
[40] stated that the increased LDH activity during anaerobic respiration is to meet the energy demands in the absence of aerobic respiration. The LDH activity increased in gill, brain, muscle and liver tissues of Channa punctata exposed to sublethal concentrations of metasystox [41] and phosphomidon in Clarias batrachus [42] . [43] reported increased LDH activity in gill, brain, muscle and liver tissues of Labeo rohita exposed to sub-lethal concentrations of metasystox. [44] explained that the raise of LDH activity increases the permeability of cells as well as necrosis.
Similar observations on LDH activity were made under pesticides stress by [45] . The disturbance in protein metabolism and LDH activity were resulted due to the exposure to pesticides. Thus even in sublethal concentrations the toxicants acting as a slow poison.
Therefore, the results of these investigations suggest a serious concern towards the potential danger of butachlor for aquatic organisms and the environment suggesting judicious and careful use of this pesticide in agricultural area.
